One possible consequence of the establishment of the Euro is a challenge to the hegemony of the US dollar as the predominant international currency. No other currency has been able to rival the international role of the national currency of the US since World War II. The fact that the unipolar international monetary system can be unstable in the presence of large shocks opens a window of opportunity for the Euro to promote systemic stability. The present study pursues this conjecture by, first, exploring with cointegration and ECM techniques the interdependence between the dynamics of the Dollar/Euro exchange rate and economic fundamentals in the context of a monetary exchange rate model. Identification of the key determinants of the value of the Euro informs our analysis of the policy stance of the European Central Bank regarding the long-run global role of the Euro. Secondly, we explore whether the opportunity for a prominent systemic role of the Euro has been realized by examining the impact of the Euro on the global financial market.
INTRODUCTION
Contrary to widely held expectations the value of the Euro has experienced sizable swings since its creation on Jan 1, 1999. These fluctuations have not been 'horrendously' large in historical perspective (Mussa, 2005) . This paper explores the nature of movements in the Dollar/Euro exchange rate and discusses their implications for the international standing of the Euro, given the policy strategies of the European Central Bank (ECB). Specifically, it investigates whether economic fundamentals in Euroland and the USA have dominated the evolution of the Dollar/Euro exchange rate. Understanding of the forces driving this central exchange rate may carry important policy implications for the rest of the world.
Exchange rate theories based on economic fundamentals have spawned a vast empirical literature. However, its findings are mixed and the empirical validity of the theories is elusive, appearing mysteriously under short as well as long data spans only to disappear again as the dataset changes. This elusiveness is disconcerting in view of the seemingly sound analytical foundations of prominent exchange rate models and has caused academic interest to gravitate towards a theoretical random walk interpretations. More recently, fundamentals-based models have been enjoying some resurgence, and the creation of the Euro currency has boosted interest in empirical studies of exchange rate behaviour. The vast economy that backs the Euro is comparable in size to the USA, and the rising international role of the Euro is changing the structure of the international monetary system towards a bipolar system . In addition, the similarity in economic structure, close trade links and common floating exchange rate regime across the Atlantic Ocean provide an appropriate setting for empirical testing of exchange rate theories. For example, Michael et al (2005) , employing a Markov regime switching model, claim that they have identified some nonlinear albeit variable relationship between the Dollar/Euro rate and economic fundamentals like differentials in interest rates, inflation and economic growth, and that these factors also drive the regime switching.
The three most prominent monetary exchange rate models are the flexprice, sticky price and hybrid monetary models. This paper adopts the hybrid model as theoretical foundation since it takes into account both flex and sticky price possibilities over different time horizons. This feature makes the hybrid model conform closer to the real world situation. We employ cointegration and error correction models (ECM) to unravel the statistical relations and interaction between the Dollar/Euro exchange rate and economic fundamentals.
A second objective of this paper revolves around the international role that the Euro has achieved over its five year existence. This role is closely linked with the behaviour of the Dollar/Euro exchange rate. While perceptions of success and failure are inherently subjective, the explicit consensus among academics, analysts and officials appears to be that the Euro has delivered an impressive initial performance, and that its long-run prospects seem promising if some obstacles are addressed (for example, Rogoff, 2005, and Issing, 2005) . Rogoff (2005) briefly lists some initial successes of the Euro within and beyond Euroland and evaluates its achievements and status in the international monetary system.
The behaviour of the exchange rate plays a critical role in determining the position and role of a currency in the international monetary system. In particular, strength and stability promote the advance of the Euro as a major international currency while volatility and secular depreciation tend to erode market confidence in the currency. The Euro has a remarkable potential to achieve equal global status with the Dollar, and even to challenge its international dominance. For example, the Euro currency area
• produces annual GDP equivalent to approximately three quarters of US GDP, and is significantly larger than that of Japan;
• has an immense domestic market;
• has a reasonably integrated financial market (the integration process is still going on); and
• has successfully maintained a low inflation rate over a prolonged period.
Our observation period spans the decade surrounding the creation of the Euro (1994 Euro ( -2003 . We find that a cointegration relationship exists between the Dollar/Euro exchange rate and economic fundamentals. The negative error correction coefficient in ECMs suggests reversion to long-run equilibrium with economic fundamentals. In order to discover potential changes in the dynamics of exchange rate behaviour generated by the structural shift attributable to the establishment of the Euro we subdivide the data into the pre-and post-establishment sub-periods, 1994-1998 and 1999-2003, respectively . The superior fit for the second sub-sample suggests that the cointegration relationship has strengthened after the unification of the predecessor currencies of the Euro. These findings support the conjecture that the hybrid monetary model depicts well the impact of economic factors on the behaviour of the Dollar/Euro exchange rate during the period of examination. Since the drivers of our model, money supply and interest rates, are prominent policy tools of monetary authorities, the salient results of this paper have important implications for central bank policy formation.
The following section reviews the behaviour of the Dollar/Euro exchange rate. Section 3 introduces monetary exchange rate models, with emphasis on the hybrid model. Section 4 presents the econometric methodology, empirical results and interpretation as well as data description. Section 5 discusses policy implications of the empirical results and the internationalization status of the Euro. Section 6 concludes the paper.
THE FOREIGN EXCHANGE MARKET BEHAVIOUR OF THE EURO
In this section we track movements in the bilateral Dollar/Euro (D-E) exchange rate over the period An alternative view attributes the decline in the Euro to the divergent growth projections for the two regions. Corsetti and Pesenti (1999) show that the D-E rate during 1999-2000 can readily be explained by revisions of forecast growth rates of output in the US and Euroland. It should be noted that the correlation between growth forecasts and exchange rates does not hold for other currencies over the same period. De Grauwe (2000) attributes these disparate observations to the tendency of market participants to focus exclusively on one variable that supports their prior beliefs, and to ignore other fundamental determinants. Neaime and Paschakis (2002) emphasize substantial (positive) demand shocks in the US as major drivers of the bilateral exchange rate while Arestis et al (2002) focus on weak fundamentals in the Euro area.
However, the Euro started a strong bounce against the Dollar from mid 2001. The prolonged and dramatic appreciation of the Euro yet again challenged many researchers' preconceptions. It aroused concern that dwindling exports in the wake of the strengthening Euro would cause recession. Analysts are largely agreed that the Euro was undervalued around late 2000 and mid 2001, and that it had probably overshot its long-term equilibrium level. The most perplexing feature is that the substantial U.S. current account deficit which appears to be immune to the weakening of the Dollar. Mussa (2005) perceives a potential culprit in the resistance of some emerging currencies (especially of Asian countries) to appreciate against the Dollar. This imposes an excessively heavy burden on the D-E rate to correct international trade imbalances, a burden that could be carried more effectively by multilateral exchange rate arrangements or adjustments to achieve a safe international payment system.
Monetary Models of THE Exchange Rate
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A brief review of the polar flexprice and sticky price models sets the stage for the development of a hybrid monetary model. This hybrid model will be used to explore the behaviour of the D-E exchange rate.
A The Flex price Monetary Model
The monetary model was the most popular and dominant approach to the nominal exchange rate at the time of the breakdown of the Bretton Woods system. It defines the exchange rate as the relative prices of two monies that is determined by the interaction of the demands and supplies for those monies.
The core assumptions of the model are that prices are flexible and markets clear, that the aggregate price level is determined according to the quantity theory, and that purchasing power parity (PPP) holds continuously.
PPP:
(1) 
Incorporating the two core assumptions into the price determination yields a generalised model of the exchange rate:
is the spot rate in period t defined as the domestic currency price of foreign exchange, l where s t t and m are the stock demand for and supply of real balances, respectively, y t t the output level, and i t the nominal interest rate. All variables, with the exception of interest rates, are in logarithmic form, and foreign variables are identified by an (*). Ceteris paribus, relative monetary expansion depreciates the domestic currency while relative strengthening of domestic money demand appreciates it.
Allowing for the role of inflation by recognizing the Fisher relationship of the influence of the expected inflation premium on nominal interest rates ( ) yields: 
Equation (5) suggests that fundamentals such as the stance of monetary policy (relative money stocks), economic performance (relative output levels), and expectations (expected inflation differentials) drive the spot exchange rate in a rational expectations environment (De Grauwe 2000) .
B The Sticky Price Monetary Model
The seminal version of this model is found in Dornbusch (1976) . It recognizes that goods markets do not clear instantaneously, and that the adjustment path of prices affects the behaviour of the exchange rate. Accordingly, short-run exchange rate behaviour is not constrained by the assumptions of perfect price flexibility and continuous PPP, but the long-run properties of the sticky price model are identical to the flexprice model. (6) Prices are driven by excess demand. They are "sticky" in the sense that adjustment occurs with a one-period lag:
where μ is a constant and t d denotes the level of aggregate demand. The aggregate demand function includes a real exchange rate term to capture net exports:
The path of price change is obtained by substituting eq uation (8) into (7): ( )
olatility that pically involves overshooting as is commonly observed in foreign exchange markets. fects the speed of exchange rate adjustment and drives a wed
The sticky price path coupled with money market equilibrium determines the exchange rate evolution. A salient feature of the sticky price model is its ability to generate high v ty
C The Hybrid Monetary Model:
The hybrid monetary model (Frankel, 1979 (Frankel, , 1980 integrates the flexprice and sticky price assumptions over different time horizons. In the long run, price stickiness disappears and the model conforms to the flexprice model. In the short run, price stickiness af ge into cross-border interest rates: (10) The first RHS term captures "sticky price" short-run exchange rate adjustment related to the speed of adjustment in goods markets (as in equation (6)). Though prices are sticky, they adjust in a stable manner to their equilibrium level. The second term captures the "flexprice" long-run evolution of the equilibrium exchange rate in response to inflation expectations which, in turn, reflect relative rates of money growth at home and abroad. Further, perfect capital mobility mainta overed interes UIP:
ins unc t rate parity (UIP) such that:
The current spot exchange rate ( ) is obtained by substituting equation (10) 
The term in square bracket represents the expected real interest rate differential between countries. Substituting the long-run equilibrium exchange rate from equation (5) (13) with parameter restrictions: 2 4 , 0
and .
Empirical implementation of these structural exchange rate models has yielded highly diverse and mutually exclusive findings. In a landmark paper, Meese and Rogoff (1983) demonstrate that a whole range of fundamentals-based models are unable to explain, much less to predict, out-ofsample short-term systematic movements in major nominal exchange rates and that a naïve random walk model consistently outperforms these models. More recently, Rogoff (1999) has revisited the issue and reaffirmed the low predictive content of these structural models. This apparent disconnect between macroeconomic fundamentals and bilateral exchange rates of major currencies has been attributed largely to exchange rate volatility which exceeds by far the volatility of relevant economic fundamentals.
One strategy for the potential rehabilitation of structural models is inspired by the error correction framework. By employing unconstrained VAR models and including lagged values of the exchange rate as explanatory variables, Woo (1985) and Wolff (1987) (14) where is a disturbance term and the parameters are expected to satisfy the restrictions: 
METHODOLOGY AND EMPIRICAL RESULTS
Synopsis of Empirical Methodology
The regression model (equation (14)) in simplified notation is given in equation (14a) where the RHS variables represent the various differentials written in explicit form in equation (14) .
The "home country" is the US, so that variables with an "*" represent the "EUROLAND". Since exchange rates, money supply and output are in logarithmic form, the parameters 1 (1)), we proceed to estimate the cointegrating parameters in (14a) by OLS regressions. In the second step, the stationarity of the resulting residuals from the above regression will be tested. If they are found to be stationary (I(0) process), then the series involved in the regression (14a) are said to be cointegrated; that is, they are characterized by a long-run equilibrium relationship.
For the first step, we apply the augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root tests 4 . Since the ADF test presupposes i.i.d error terms, whereas the PP test does not, we employ both tests to enhance the power of our testing and, hence, the robustness of and confidence in our findings. Engle and Granger (1987) note that, in the presence of cointegration, the first differencing of all nonstationary variables creates too many unit roots that obscure any potentially important longterm relationship between the variables. Thus, inferences based on regressions of differenced series may lead to incorrect conclusions (Granger, 1981 (Granger, , 1988 Sims et al., 1990) . This problem can be avoided by utilizing an alternative representation, the Error Correction Model (ECM). The ECM of spot exchange rate determination, taking account of short-run dynamics as well as longrun equilibrium relationships between cointegrated variables, has the following form:
where the Δ before a variable indicates that the variable is in differenced form, is the disturbance term and is the residual series estimated from (14a) that represents the cointegrating variable (disequilibrium error) in the ECM. If the adjustment coefficient
λ is estimated to be negative, then any deviation of the exchange rate from its long run equilibrium with economic fundamentals (namely, ) will be corrected in the next period by
λ proportion of the deviation.
Since exchange rate, money supply and output are in logarithmic form, differenced series of these logged variables can be interpreted as "return" series. The parameters 
Data description
Empirical Results and Interpretations
In this subsection, we investigate the adequacy of conventional models for predicting the external value of the Euro. Our empirical findings are used to draw inferences about the effect of ECB monetary policies on the exchange rate. Table 1 reports the non-stationarity test results for the D-E exchange rate and its fundamentals. Note: The null hypotheses in both tests are "the series is a unit root process".
The t-statistics and corresponding P-values in Table 1 do not reject the hypothesis at the conventional significance level that all the variables in the model follow an I(1) process for the entire period of observations. We then proceed to estimate the cointegration regression (14a) and present the corresponding results in the following table: The stationarity properties of the regression residuals are reported in Table 3 . As all of the p-values are smaller than the conventional levels, we conclude that the residuals are stationary and thus the fitted model is adequate and successful in capturing the cointegration relation between the spot rate and economic fundamentals. Note: Refer to Equation (15) for the ECM. *, **, *** denote significance at the 10%, 5% and 1% levels Estimation results for the ECM (equation (15)) are summarized in Table 4 , using the residual series as the cointegration variable. Several observations can be made from Table 4 . First, the error correction coefficient ( ) is significant at around the 2 per cent level. The negative sign implies that the long-run relationship between the exchange rate and fundamentals drags the exchange rate back to equilibrium. That is, the disequilibrium error term does indeed exert a correction effect on the long-run equilibrium between the exchange rate and economic fundamentals. Secondly, the highly significant parameter estimate (for
shows the presence of serial correlation in the exchange rate return, albeit not very persistent. This is consistent with widespread findings of exchange rate behavior reported in the finance literature. 6 Thirdly, the large magnitude and statistical significance of demonstrate the importance of inflationary expectations for exchange rate evolution. Finally, the negative sign of complies with international finance principles given the primitive representation of financial integration phenomena in our hybrid exchange rate model. The non-stationarity test results show that all variables follow the I(1) process in both periods with the exception of the interest differential (i.e., 4 β ) in period 1 which receives only marginal support of first-order stationarity. Thus, we proceed to fit the cointegration regression (14a) to the two sub-samples separately, and report the results in Tables 5 and 6 . [1994] [1995] [1996] [1997] [1998] *, **, *** denote significance at the 10%, 5% and 1% levels The non-stationarity tests for cointegration regression residuals for the two sub-samples show that all the residual series follow an I(0) process. This result is consistent with the conjecture that the exchange rate and economic fundamentals are cointegrated in both subperiods. 8 Consequently,
we estimate an ECM for both subperiods, and report the results in Tables 7 and 8 . Note: *, **, *** denote significance at the 10%, 5% and 1% levels
The ECM results do not show much difference in model fit between the two subperiods, nor are the parameter estimates particularly robust. There is a slight improvement in average significance of the estimates in the second subperiod. One reassuring finding of robustness is that both and (capturing the effects of the error correction term and the serial correlation in the exchange rate return, respectively) have the correct sign and are sufficiently significant in both sub-periods. This result provides some support for the use of the ECM in the entire observation period. It seems that other variables do not contribute much to the dynamics of the exchange rate return series after controlling for the disequilibrium error and serial correlation. This fact may reflect more on model implementation than on model selection. The data used for the first subperiod (leading up to stage 3 of the EMU) represent simple aggregates of the corresponding data for the EU member countries, which may have led to some distortion. The small sample size, particularly for the period
following the launch of the Euro, may inhibit the ability of the model to reveal the true features of parameters.
POLICY IMPLICATIONS FOR INTERNATIONALIZATION OF EURO
The Another possible explanation of the relative prominence of US dollar reserves is that the creation of the Euro has obviated the need for European countries to hold reserves of the former European national currencies. Lastly, the Euro is catching up with the U.S. dollar as the popular international currency anchor. 13 Further expansion of the EU is likely to consolidate the position of the Euro as prospective member countries seek to enhance their financial credentials by pegging to the Euro.
In short, the Euro has made significant headway as an international currency since its recent creation. As illustrated by the past experience of the Japanese Yen and German Mark, sustained stability of the exchange rate and a sound domestic economy can greatly promote the internationalization of a currency. Our hybrid monetary model indicates a cointegration relationship between the D-E rate and economic fundamentals with a prominent role for the money supply and interest rates. Hence, our results imply that the ECB can influence the D-E rate by adjusting money supply or changing interest rates. While observers generally agree that the ECB should treat exchange rates with benign neglect, 14 the fact remains that the Bank should monitor exchange rate developments. Persistent deviation of the exchange rate from its long-run equilibrium is likely to affect adversely the economic performance of the Euro area and the credibility of the ECB, with prejudicial consequences for the international role of the Euro. 15 However, in reality, the ECB has been pursuing a "two-pillars" strategy to achieve its primary task of keeping the inflation rate below 2 per cent per annum. The first pillar represents setting a fixed monetary growth rate, 16 and the second pillar refers to a broad assessment of other variables which the ECB deems significant. 17 This approach presents significant challenges. Specific monetary growth targets may be incompatible with the optimal conduct of monetary policy (De Grauwe, 2002 and Fritz, 2002) . At the same time, the pursuit of internal price stability clearly constrains opportunities for active exchange rate management. Therefore, it would be a remarkable achievement for European monetary authority to implement well-designed policies aiming at strong economic growth and moderate inflation within Euroland without compromising the stability of Dollar/Euro exchange rate.
CONCLUSION
This study sets out to track the evolution of the Dollar/Euro exchange rate and the implications of the advent of the Euro currency for monetary policy in the Euro area and for international monetary arrangements. The key motivation of this exercise is to test the traditional monetary model of exchange rate determination in the novel setting by the launch of the Euro.
We employ the hybrid monetary model to examine the evolution of the D-E rate using cointegration and ECM techniques. Our results indicate that the D-E rate is cointegrated with fundamental economic variables, inferring not to reject the conjecture that movements in the D-E rate conform to the generic characteristics of the hybrid monetary model. In addition, our results reveal that both short-run (price stickiness) and long-run (secular growth) fundamentals affect the exchange rate path and our findings support a relatively broad-based policy approach to promote collective economic interest of the EU-zone. To the extent that such policies succeed in strengthening and stabilizing the Euro-zone economy, these policies are likely to buttress and possibly accelerate the internationalization of the Euro.
The Euro has been playing an increasingly important role in the global monetary system displacing. This may be an immediate consequence of the greater integration of financial markets in the Euro area following the adoption of the single currency. Since this institutional change is unlikely to be unwound, the Euro may well consolidate its prominent position in the financing area.
In a parallel development, public use of the Euro has expanded as developing countries progressively diversify their portfolios to increase the share of Euros in their currency reserves. At the same time, we find that the Euro has yet to rival the Dollar in other functions. This persistence conforms to the stylized fact that the structure of international currencies tends to resist change unless dramatic shocks shake the existing system. 18 Finally, economic considerations influence the shape of the evolution of the international role of the Euro. Political developments in the Euro area and in the U.S. may well carry potentially important consequences for their international roles. For example, Rogoff (2005) noted that "the euro has taken on a political role in European economic integration far beyond its economic role".
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